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Introduction 



Within the last ten years several national reports, such as "A Nation at Risk" 
(National Comniission on Excellence in Education, 1983), "Action for Excellence" 
(Education Commission of the States, 1983) and "Making the Grade" (Twentieth Centur>^ 
Fund Task Force, 1983), questioned the effectiveness of education in the United States. 
These reports unfavorably compared American schools to those of other countries, 
associating many nation-wide problems with the mediocrity of schools and teachers 
(Shor, 1986). More specifically, the low science sec 4S of American students on 
competence and achievement tests raised questions concerning the present ability of 
educators to produce a scientifically literate society (Hazen &TrefiU 1991; Rutherford & 
Ahlgren, 1990). These researchers indicated that radical changes in the techniques and 
strategies used to teach science were needed to produce more effective teachers and 
teaching methods. One approach to this problem related the importance of teachers* 
belief about their effectiveness as a means of augmenting student achievement and 
successfully implementing educational reform. 

Teacher Efficacy 

Research examining teachers' attitudes about their abilities and effectiveness, by 
Midgley, Feldlaufer and Eccles (1989) emphasized that teachers' expectations and beliefs 
aboui their effectiveness influenced student motivation and achievement. Ashton and 
Webb (1986) concurred asserting that a relationship between the teachers* perception of 
their effectiveness and how they influence achievement was established, and that 
understanding thesv^ perceptions provided valuable insight into educational problems. 

Early research by Bandura (1S>82) provided background and insight into the 
importance of one's belief in his or lier effectiveness as a basis for determining behavior, 
thought and motivation. He pointed out that self-efficacy appeared to determine the goals 
and activities they chose and the amount and extent of the effort and preparation that 
preceded it. Additional research has applied his theory of self-efficacy directly to the 
educational environment (Ashton & Webb. 1986: Dembo & Gibson, 1985. Denham & 
Michael. 1981). 

Dembo and Gibson ( 1985) defined efficacy in teaching, as "the extent to which 
teachers believe they can affect student learning" (p. 173). They measured the efficacy of 
teachers using two constructs comparable to those of Bandura's self-efficacy model. 
Their first construct, personal efficacy, was defined as the personal responsibility the 
teach'-ir accepted for the student's learning or behavior. Their second construct, 
professional teaching efficacy, was explained as the belief that any teacher had the ability 
to overcome external factors such as home environment to affect student learning or 
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behavior. These researchers implied that despite inequalities, in these areas teachers 
believe all students can learn. 

Additionally, research indicated that behavioral differences in teachers were related 
to teacher efficacy. These behaviors included classroom organization, instructional 
strategies, questioning techniques, teacher feedback to students, management of student 
on-task time, control tactics and a general sense of "withitness." (Ashton & Webb, 1986: 
Czemiak, 1989; Dembo & Gibson, 1985). This research supported the belief that for 
each of these types of behaviors highly efficacious teachers surpassed low efficacious 
teacher in their ability to direct student learning and manage the classroom. 

According to Ashton & Webb (1986), behavioral differences in teachers were not the 
only areas that had a direct impact on the classroom. They identified important 
differences in teacher attitudes in relation to their behavior and beliefs with lov/-achieving 
students. The researchers summarized the attitudes of the low efficacy teachers as 
exp-^cting low-achieving students to fail, expressing no surprise when their expectations 
came true, and taking no responsibility for the academic failures of their students. These 
teachers tended to be distrustful of the student and found security in the teacher as 
authority role. While in the same study, highly efficacious teachers viewed their iow- 
achieving students as reachable and student problems as surmountable. They presumed it 
was their responsibility to help these students overcome their problems and took pride in 
their ability to teach these students. They believed that disruptive behavior could be 
avoided if teachers made clear and fair rules, enforced them consistently and established 
friendly relationships with students. 

Further research concerning efficacy (Ashton & Webb, 1986: Dembo & Gibson, 
1985: Rubeck & Enochs, 1991) indicted that levels of efficacy vary with the situation and 
the experience level of the teacher. Research by Ashton & Webb ( 1986) and Dembo & 
Gibson (1985) confirmed that personal teacher efficacy increased with years of teaching 
experience, while professional teaching efficacy decreased. In the same study, Dembo 
and Gibson stressed that while preservice teachers showed the least confidence in their 
skills, they had the highest professional teaching efficacy scores of all teachers, 
suggesting a strong idealistic belief that good teaching could overcome external factors. 
These researchers proposed that since professional teaching efficacy scores decreased 
with years of experience, something in the teaching experience worked against 
developing or maintaining a sense of efficacy. Dembo and Gibson (1985) stated that "We 
need to learn how beginning teachers can maintain their enthusiasm and commitment to 
teaching (p. 179)" and "how organizational factors increase or decrease the efficacy of 
participants in the organization (p. 180)." 
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School Organization 

Several studies researched the importance of the interaction between teacher efficacy 
and school organization (Ashton & Webb, 1984; Blase, 1990; Denham & Michael, 1981 ; 
Fuller et al., 1982). Ashton ( 1984) emphasized conditions in the schools, such as 
isolation, the lack of coUegial and administrative support, and the sense of powerlessness 
that comes from limited collegial decision-making, make it difficult for teachers to 
maintain a strong sense of efficacy. 

Representing a different approach to the impotiance of school organization and 
teacher efficacy, Schmuck ( 1982) studied the organization of the school as it influenced 
student achievement and behavior. His research indicated that in schools where teachers 
were actively involved in decision-making and teamwork, students were more favorable 
to toward school He further explained that the social competencies teachers gained in 
these activities produced a psychological context for effective interaction in the 
classroom. 

In a study concerning the organizational affects of a middle and junior high school, 
Ashton and Webb ( 1986) found a marked difference in the teachers' sense of efficacy. In 
their study, the sense of community within schools contributed to the establishment and 
maintenance of efficacy. They determined that the organization, leadership, and ethos of 
middle schools bolstered the teachers' commitment to the profession by providing a 
greater sense of community and having a positive affect on teacher efficacy. In this study 
Ashton & Webb expressed the belief that educational reform was doomed to failure if the 
organizational structure of school was not addressed before trying to alter individual 
efficacy. 

Fuller et al. ( 1982) also indicated that attempts to impose radical changes had 
negative effects on teacher efficacy and at the same time impeded the implementation of 
reforms and the final evaluation of its effectiveness. In addition, Poole, Okeafor and 
Sloan ( 1989) and Newmann et al., (1989) stressed that as the typical school 
organizational stnictures provided few incentives for teachers to implement change other 
than personal teacher satisfaction, the schools needed to develop means to reward, 
encourage and support innovation. 

A study of the dissatisfaction of middle grade teachers, conducted by Midgley, et al. 
(1989), reported that teacher efficacy at this level was generally lower than that of 
elementary teachers. Similarly, Hurd ( 1981 ) associated the higher dissatisfaction among 
middle school teachen; with the placement of teachers in the junior high who were trained 
for other levels of teaching. 
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Science Teaching and Efficacy 

Further studies, related to the difficulties in obtaining and retaining qualified teachers 
in middle school and particularly in science, may be linked to teacher efficacy (Hurd, 
1981: Blossen 1983; NSTA, 1986; Rubeck & Enochs, 1991: Wright & Nassar, 1991; 
Greenbowe et al., 1992). In these studies, two statements of consensus have indicated 
that middle schools need to be recognized as a unique area in which to teach and that 
teachers need to be specially trained to teach science at this level. 

A basic problem as identified by Blosser (1983) was that many educators in staffing 
middle schools consider that either elementary or secondary teachers can do the job. 
Furthermore with regards to science, she stated that neither the stereotypical content - 
oriented secondary science teacher s or the child-centered elementary teacher is prepared 
for middle school teaching. 

Research has also related content background to variation in the level of teacher 
efficacy. Czemiak and Schriver ( 1991 ) noted that the lack of science content background 
was a common concern among low efficacious preservice elementary teachers. Likewise, 
research by Rubeck & Enochs ( 1991) indicated that personal efficacy was significantly 
lower in science areas where the teachers had little content background. 

Also, research by Koballa and Crawley ( 1985) indicated that the low priority given 
to teaching science at the elementary level partially reflected the low value placed on 
science by the public and the educators who establish minimum requirements. The 
researchers in this study proposed that as science was not considered one of the "basics" 
for daily living by either the public or educators, students and teachers placed less 
emphasis on it. Cunningham and Blankenship ( 1979) substantiated this low value placed 
on science teaching when they determined that preservice elementary teachers not only 
felt that their ability to teach science had no immediate effect on their success as interns 
but had no future effect on their success as teachers. This lack of support for science by 
both the public and educators would then weaken the professional efficacy of science 
teachers. 

Purpose of Study 

The purpose of this study was to determine whether there were differences in the 
science teachers' efficacy, perceptions of support and knowledge of developmentally 
appropriate curriculum and instruction in the two organizationally different settings of the 
junior high and middle school. 

The study ir vesti gated six research questions. First, Is there a difference in the level 
of personal efficacy for science teachers in schools that have middle school programs and 
those in schools that have junior high programs? Second. Is there a difference in the level 
of professional efficacy for science teachers in schools that have middle school programs 
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and those in schools that have junior high programs? Third, Is there a difference in the 
knowledge of developmentally appropriate curriculum and instruction for science 
teachers in schools that have middle school programs and those in schools that have 
junior high programs? Forth, Is there a difference in the perceptions of support for 
science teachers in schools that have middle school programs and those in schools that 
have junior high programs Fifth, Is there a relationship among the level of personal 
efficacy, level of professional efficacy, the knowledge of developmentally appropriate 
curriculum and instruction, the teachers' perceptions of support, and whether the schools 
have middle or junior high programs? Sixth, Is there a relationship among the science 
teachers' level of personal efficacy, the level of professional efficacy, the knowledge of 
developmentally appropriate curriculum and instruction, the level of support and the type 
of certification? 

Data Collection 

This investigation involved three majors steps: school identification, a pilot study, 
end the main investigation. School identification was critical to this study since a wide 
variance exists among middle level schools* The issue is not resolved by relying on the 
building title, since some buildings labeled junior high schools had programs similar to 
buildings labeled middle schools. The researcher had to distinguish between these two 
organizational structures and randomly select 40 schools in each category for inclusion in 
the study. To this end a questionnaire was developed for school identification* A pilot 
study was used to assess the reliability of this questionnaire along with the teacher 
questionnaire. The teacher questionnaire was developed to assess perceptions of support 
and knowledge of developmentally appropriate curriculum and instruction. Having been 
used in the pilot study, these instruments were then used in the final study to assess type 
of school and perceptions of support and knowledge of developmentally appropriate 
curriculum and instruction, respectively. One additional questionnaire, which had 
previously been standardized, was used in the final study to m.easure teacher efficacy. 
This questionnaire. Science Teaching Efficacv Belief Instrument A (STEBI A ), was 
developed by Riggs and Enochs ( 1990). The procedures used in adapting thes^ 
questionnaires for this study and for determining their validity and reliability are 
discussed in greater detail in the following sectior\s. 

PUot Study. As noted above, prior to the main study, a pilot study was conducted to 
test the reliability of the questionnaires. The sample from the pilot study consisted of 
seventh and eighth grade science teachers from eight middle schools and eight junior high 
schools in lower Michigan. The principals of the middle and junior high schools were 
contacted and a personal interview was arranged. At the interview the program 
questionnaire was completed and the teacher and efficacy questionnaires were given to 
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the principal or a science coordinator for distribution to the seventh and eighth grade 
science teachers. A date, approximately one week later, was established when the 
researcher would return for the completed materials. In total, 41 teachers participated in 
the pilot study. The reliability of each questionnaire was established from these data. 

School Selection and Identiflcation. The schools participating in the main study 
were randomly selected from all middle and junior high schools in Ohio using the 1991 - 
1992 Ohio Educational Directory. The principals in these schools were contacted by 
phone and asked to respond to a survey concerning types of programs (See Appendix A). 
Principals were then asked to provide the names of two science teachers from their 
schools to participate in the study. 

From the data obtained from the principals, schools were identified as middle or 
junior high schools. Schools identified as middle schools were required to have at least 
three of the following characteristics: grouping of students in clusters, houses, core 
groups or schools; interdisciplinary teaming of teachers: block, modular or other types of 
flexible scheduling; or a guidance program with scheduled interaction between teachers 
a^d students, such as an advisor-advisee program. Other traits used to classify the 
schools as middle schools were a curriculum containing at least three of the following 
areas: exploratory or enrichment programs for students; an intramural program in place 
of, or in addition to, an interscholastic sports programs: heterogeneous grouping of 
students: and a written curriculum for the development of social skills, decision making 
and problem solving, or values and attitudes. 

Schools classified as junior highs were required to have at least three of the 
following characteristics: individualized scheduling of students with no grouping of 
students in clusters, houses, core groups or schools: departmentalization of teachers by 
subjects areas: scheduling of students in fixed periods: or a guidance progiam handled 
separately by the guidance counselor with no teacher involvement. In adcli :)n, to be 
classified as a junior high school had to have a curriculum with at least three of the 
following areas: fixed electives in place of exploratory programs for students: an 
interscholastic sports programs in place of an intramural program: homogeneous 
grouping of students: and no written curriculum for development of social skills, decision 
making and problem solving, or values and attitudes. 

Collection of Data. To gather data for the main study, principals from the selected 
Ohio schools were asked to provide the name of one seventh and one eighth grade 
science teacher from their school to participate. These teachers were then mailed a cover 
letter explaining the research , a Teacher Questionnaire , and a Science Teaching Efficacy 
Belief Instalment . After the first mailing a total of 96 teachers returned questionnaires. 
60% of the sample. After a three week interval elapsed, a follow-up letter and new 
questionnaires were sent, resulting in an additional response from 31 teachers. 



ERIC 



8 



Description of Sample 

The subjects for the main study were obtained by using a stratified random sample of 
middle and junior high schools in the slate of Ohio. Forty schools with middle school 
programs and 40 with junior high programs were selected for the study. From these 
schools 160 middle/junior high teachers teaching seventh or eighth grade science 
received questionnaires. A total of 127 teachers returned questionnaires, yielding a 
response rate of 79.4%. Responses from seven teachers were not used due to insufficient 
data, resulting in a final sample size of 120 or 75%. 

The schools selected for the study were randomly chosen from all middle and junior 
high schools within the state of Ohio. In the sample, no attempt was made to provide an 
equal representation by gender, age, years of experience, certification, or major. 
However, it was important to determine whether any significant differences existed 
betNveen the respondents from the middle and junior high schools. For the study, science 
teachers in grade seven and eight selected by their principals provided information 
concerning their total years of teaching experience and their years of teaching experience 
in the following areas: science, seventh or eighth grade, and in their present school. 
Information was also provided about the type of certification and major area of 
certification or concentration. 



Instnimcntation 

This study was designed to examine three types of data in middle and junior high 
programs. As mentioned above, a questionnaire was developed to assess whether 
sampled schools implemented middle or junior high programs . Secondly, a 
questionnaire was developed to assess perceptions of support and knowledge of 
developmentally appropriate curriculum and teaching . Lastly, the Riggs and Enochs 
(1990) Science Teaching Efficacy Belief Instrument A was used to measure both 
personal science teaching efficacy and science teaching outcome expectancy or 
professional teaching efficacy . 

Program Questionnaire* Items for the program questionnaire designed to determine 
type of school were adapted from research information concerning middle level 
education* as suggested by Alexander and George, 1981 : Kindred et al., 1981 ; Wiles and 
Bondi, 1981 : and Wiles and Bondi, 1986. Content validity for the instmment was 
obtained using the results of empirical dnta provided by principals during the pilot study, 
'^he results showed that the best indicators of schools with middle school programs were 
inclusion of house plans, block schedules, interdisciplinary teams and an advisor-advisee 
programs. The pilot study also revealed that four types of curricula were significant in 
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distinguishing between middle and junior high schools. Specifically, the types of 
curricula identified were: athletic programs (intramural or interscholastic), exploratory or 
enrichment programs, homogeneous or heterogeneous grouping of students, and written 
curricula addressing social skills* 

Teacher Questionnaire* Similar to the process used for the development of the 
program questionnaire, the teacher questionnaire was designed from research on 
developmentally effective programs for adolescents (Alexander & George, 1981 ; 
Kindred et al., 1981 : Wiles & Bondi, 1981; Wiles & Bondi, 1986) and teacher support 
(Ashton & Webb, 1986: Fuller et aK, 1982), Input from three middle school experts was 
used to establish content validity for this instrument. A group of 15 graduate and 
undergraduate imiversity students provided input or the clarity of phrasing of the items. 
This instrument was then used in the pilot study. It consisted of 46-items that were used 
to collect data concerning the demographics of the sample, the teachers* knowledge of 
developmentally appropriate curriculum and their perceptions of support. The reliability 
was .70 and was calculated using a split-half procedure. 

Efficacy Questionnaire. To measure teacher efficacy the Science Teaching 
Ef ficacy Belief Instrument A , STEBl A (Riggs 8c Enochs, 1990) was used. This 
instrument consisted of 25 items in a Likert format , It included both a Personal Science 
Teaching Efficacy Belief Scale and a Science Teaching Outcome Expectancy Scale. The 
reliability was established with a reported coefficient alpha of .92 for personal efficacy 
and .77 for outcome expectancy (professional efficacy). This was substantiated in the 
pilot study where ^he coefficient alpha was .92 for personal efficacy and .81 for 
professional efficacy. 

Data Analyses 

The data from the questionnaires were analyzed using two statistical procedures. 
First, t-tests were used to determine whether there were significant; differences between 
the middle and junior high science teachers' levels of personal and professional teaching 
efficacy, knowledge of developmentally appropriate curriculum and instruclion and 
perceptions of support. Second, a multiple regression analysis was performed to ascertain 
if there was a relationship between the variables in the study and the degree to which each 
variable predicted the personal and professional teaching efficacy of the science teachers. 

Results 

Description of the Sample 

The sample for the study included 160 middle and junior high science teachers in the 
state of Ohio. From these teachers a total of 127 participated in the study for a return rate 
of 79.4%. Seven of the questionnaires were not used due to insufficient data resulting in 
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a sample size of 120 or 75%, Specifically, 58 junior high teachers and 62 middle school 
teachers responded to the survey. From the middle schools, 33 seventh and 29 eighth 
grade teachers responded, while from the junior high schools 31 seventh and 27 eighth 
grade teachers responded. Within this sample, middle %choo\ teachers tended to be less 
experienced than junior high teachers. 
Hypotheses Testing 

Six hypotheses were examined in this study, Four hypotheses were analyzed using t- 
tests and two using regression analyses. An alpha level of .05 was used to determine the 
level of significance for the hypotheses. 

HypK)thesis 1. Hypothesis 1 stated that there is no difference in the level of persona! 
efficacy for science teachers in schools that have middle school programs and those in 
schools that have junior high programs. 

Data in Table 1 show the results of the statistical treatment comparing middle and 
junior high teachers mean scores on personal efficacy. 

Table 1 

Means. Standard Dc\ ialions, anci t-Tcsts fo r Personal Erficao v 



Group 


Vlcan 


SD 


I 


P 


Junior High 


55.29 


5.86 






Middle ScluxM 


55,85 


5.72 


-.53 


.596 



Nolo: * p<.05. 2-lailcd,df=ll8 



The p value as shown in Table 1 was not significant at the ,05 leveK Therefore the 
null hypothesis was accepted. There was no significant difference in the personal 
efficacy for the science teachers in junior high schools and those in middle schools. 

Hypothesis 2. Hypothesis 2 stated that there is no difference in the level of 
professional leaching efficacy for science teachers in schools that have middle school 
programs and those in schools that have junior high programs. 

Data in Table 2 present the results of the statistical treatment comparing middle and 
junior high teachers mean scores on professional efficacy. 

Table 2 

Means. Standard Deviations, and t-Tcsts lor Pfofcssionul Teaching EITtcaov 



Group 


Mean 


SD 


I 


P 


Junior Hi^h 


36.36 


6.99 






Middle Schtx^l 


39.27 


5.98 


-.246 


.015* 



Nolo: * p,.()5, 2'-lailed,df-l 18 



erJc 1^ 



The p value as shown in Table 2 was significant ai ^he .05 level. Therefore the null 
hypothesis was rejected. The professional teaching efficacy of science teachers in middle 
schooh was significantly higher than that of the science teachers in junior high schools. 

Hypothesis 3* Hypothesis 3 stated that there is no difference in the knowledge of 
developmental I y appropriate curriculum and instruction for science teachers in schools 
that have middle school programs and those in schools that have junior high programs. 

Data in Table 3 indicate the results of the statistical treatment comparing middle and 
junior high teachers mean scores on knowledge of developmentally appropriate 
curriculum and instruction. 



Table 3 

Means, Standard PcN'iatiops, and tTcsts for Knowledge ol' ncN ciopmcntallN 
Appropriate Cunicuiun-i and Instruction 



Group 


Mean 


SD 


t 


P 


Juaior High 


17.88 


3.76 






Middle Schcx)! 


!9.(>4 


2.H9 







Note: * p<.()5, 2-iailed, df=l 18 



The p value as shown in Table 3 was significant at the .05 level. Therefore the null 
hypothesis was rejected. The knovv ledge of developmentally appropriate curriculum and 
instruction for the science teachers in middle schools was significantly higher than that of 
those in junior high schools. 

Hypothesis 4 Hypothesis 4 stated that there is no difference in perceptions of 
support for science teachers in schools that have middle school programs and those in 
schools that havs jimior high programs. 

Data in Table 4 show the results of the statistical treatment comparing middle and 
junior high teachers mean scores on Perceptions of Support. 



Table 4 

Means. Standard Dcx iations. and t-Tcsts I'cir Perceptions ol' Sup port 



Group 


Mean 


SD 


t 


P 


Junior High 


55.12 


8.56 






Middle Schcx^l 


56.97 


7.24 


-1.28 


.203 



Note: * p<.()5» 2-tailed, dr=l 18 
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The p value as shown in Table 4 was not significant at the .05 level. Therefore the 
null hypothesis was accepted. There was no significant difference in the perceptions of 
support for the science teachers 5n junior high schools and the science teachers in middle 
schools. 

Hypothesis 5. Hypothesis 5 stated that there is no relationship among the level of 
personal efficacy, level of professional efficacy, the knowledge of developmentally 
appropriate curriculum and instruction, the teachers* perceptions of support, and whether 
the schools have middle or junior high programs. 

Data in Table 5 show the results of the statistical treatments of personal efficacy for 
the knowledge of developmentally appropriate curriculum and instruction, the teachers* 
perceptions of support, and school type. 



Table 5 

Summan' of the Repression Analysis for Pei-sonal Efficacv with Kno\v'!ed|ic, 
Su pport, and Schooi Type. 





R 

.213 


.045 


F 
1.83 




Sig. F 
.!45 


116 


Prcdiclors 


B 


beta 




1 




SigT 


Knowledge 


.150 


.090 




.946 




.346 


Supptm 


-.130 


.179 




1.945 




.054 


Schcx)! Type 


-.056 


-.005 




-.051 




.959 



Note: * p<.05 



The first dependent variable selected for regression analysis was personal efficacy. 
The regression mode! was constructed forcing the variables of school type, knowledge of 
developmentally appropriate curriculum and instruction, and perceptions of support into 
the equation. As shown in Table 5 these variables accounted for an R square of .045, or 
5% of the variance in personal efficacy. The F value was not significant at the .05 level. 
Therefore, no relationship existed between personal efficacy and this model with the 
predictor variables of school type, knowledge, and support. None of the predictor 
variables contributed significantly to the regression equation at the .05 level. 

Data in Table 6 indicate the results of the statistical treatments of professional 
teaching efficacy for the knowledge of developmentally appropriate curriculum and 
instruction, the teachers' perceptions of support, and school type. 
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Table 6 

Summon^ ol'thc Regression Analysis for Piotcssional Teaching Erficacv 
with i>^ito\vlcdge. Support and Schcx^l Tvpe> 







R 

.515 


.265 


F 

13.97 


Sig,F 
.(XXX) 


116 


Predictors 


B 




beta 


I 






Knowledge 


.935 




.485 


5.849 




.0(XX)* 


Support 


-.047 




-.056 


-.698 




.486 


Sch(X)l Type 


-1.347 




-.102 


-1.235 




.219 



Note: *p<.()5 

The second dependent variable selected for regression analysis was professional teaching 
efficacy. The regression model was constructed forcing the variables of school type, 
knowledge of developmentally appropriate curriculum and instruction, and perceptions of 
support into the equation. As shown in Table 6 these variables accounted for an R square 
of .265 or 26% of the variance in professional teaching efficacy. The F value was 
significant at the .0000 level. Therefore, there was a relationship between professional 
teaching efficacy and the predictor variables of school type, knowledge, and support. 
Knowledge was the only predictor variable in this model that was a significant 
contributor to the regression equation at the .05 level (p=,000). 

Hypothesis 6. Hypothesis 6 stated there is no relationship among the science 
teachers* level of personal efficacy, the level of professional efficacy, the knowledge of 
developmentally appropriate curriculum and instruction, the level of support and the type 
of certification. 

Data in Table 7 present the results of the statistical treatment of the first model used 
for personal efficacy with certification, knowledge, support and school type. 

Table 7 

Summan- of the Regression Analysis for Personal Erficacv with Certification, 
Kn(>wlcdiic, Sujjgc^rt, and Schcy)! Tvpe 





R 




F 


Siu. F 


df 




.217 


.047 


1.4m) 


.235 


114 


Prcdict(^rs 


B 


beta 


T 




Si|iT 


Certification 


.266 


-.045 


-.472 




.638 


Knowledge 


.136 


.081 


.833 




.406 


Support 


.132 


.181 


1.951 




.054 


Schcx^l T\ pc 


.(X)9 


.167 


.009 




.993 



Note : * p<.05 
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In the first model for personal efficacy the variables certification, school type, 
knowledge of developmentally appropriate curriculum and instruction, and perceptions of 
support were forced into the equation. As shown in Table 7 these variables accounted for 
an R square of .047, or 4.7% of the variance in personal efficacy. The F value was not 
significant at the .05. Therefore, no relationship existed between personal efficacy and 
this model with predictor variables of certification, school type, knowledge, and support. 
None of the predictor variables contributed significantly to the regression equation at the 
.05 level. 

Data in Table 8 show the results of the statistical treatment of personal efficacy for 
junior high teachers with secondary certification. 



Tables 

Summan* of the Regression Analysis For Personal Efficacy with Knowledge, 
and Support, for Junior Kijzh Teachers with Secondary^ Ccrtincalion 







R 
.343 


RSQ, 

.118 


F 

2.34 


.111 


35 


Predictors 


B 




beta 


I 




Sit'T 


Knowledge 


.600 




.335 


2.010 




.052 


Support 


.015 




.023 


.140 




.889 



Note: * p<.()5 



The second model for personal efficacy selected only teachers with secondar>' 
certification in junior high schools and forced the variables knowledge of 
developmentally appropriate curriculum and instruction, and perceptions of support into 
the equation. As shown in Table 8 these variables accounted for an R square of . 1 18, or 
12% of the variance in personal efficacy. The F value was not significant at the .05 level 
Therefore, no relationship existed for junior high teachers with secondary certification in 
this model for personal efficacy and with predictor variables of knowledge and support. 
None of the predictor variables contributed significantly to the regression equation at the 
.05 level. 

Data in Table 9 show the results of the statistical treatment of personal efficacy for 
middle school teachers with elementary certification. 
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Tttble9 

Summar\' of the Regression Analysis for Personal Erricac\- 
with Knowledge and Suppc^rt tor Middle Schcxil Teachers with Elcmenlar\' Ccnificalion 







R 

.278 


Rsti, 
.078 


F 
.840 


Sig. F 
.446!' 


20 


Predictors 


B 




beta 


I 




SijzT 


Knowledge 


-.568 




-.273 


-1.272 




.218 


Support 


-.046 




-.062 


-.289 




.776 



Note: * p<.05 



In the third model for personal efficacy only teachers with elementary certification in 
middle schools were selected and the variables knowledge of developmentally 
appropriate curriculum and instruction, and perceptions of support were forced into the 
equation. As shown in Table 9 these variables accounted for an R square of .078, or only 
7.8% of the variance in personal efficacy. The F value was not significant at the .05 
level. Therefore, no relationship existed for middle school teachers with elementary 
certification between the personal efficacy and the predictor variables of knowledge and 
support. None of the predictor variables contributed significantly to the regression 
equation at the .05 level. 

Data in Table 10 indicate the results of the statistical treatment of personal efficacy 
for middle school teachers with secondary certification. 



Table 10 

Summar\- oF the Retiression Analvsis For Personal Efficacy with Knowicdtic and 
Support for Middle Schcx^ls with Sccondar\' Certillcation 







R 
.436 


A90 


F 


Siu. F 
.065 


df 
26 


Predictors 


B 




beta 


I 




SifzT 


Knowledge 


-.159 




-.076 


-.397 




.695 


Suppi^rt 


.514 




.458 


2.408 




.023 



Note: p<.()5 



The fourth and final model for personal efficacy selected only teachers with 
secondary certification in middle schools and forced the knowledge of developmentally 
appropriate curriculum and instructioti, and perceptions of support into the equation. As 
shown in Table 10 these variables accounted for an R square of . 190, or 19% of the 
variance in personal efficacy. The F value was not significant at the .05 level. Therefore, 
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there was no relationship between personal efficacy and model for the predictor variables 
of knowledge and support for middle school teachers with secondary certification. 
Support was the only predictor variable that was significant contributor to the regression 
equation at less than .05 level (p=.023). 

No other types of certification were included in the models for the dependent 
variable personal efficacy because of insufficient sample size. 

The second dependent variable selected for regression analysis was professional 
teaching efficacy. Data in Table 1 1 present the results of the statistical treatment of 
professional teaching efficacy with predictor variables of certification, knowledge, 
support and school type. 

Table 11 

Summary of the Rcjzression Analysis for Professional Teaching Efficacy with 
Certification. Knowledge. Support, and School Typ e 







R 
.515 


Rs^ 
.266 


E Sig. F 
10.304 .0000* 


Of 
114 


Predictors 


B 




beta 


I 


• Si^T 


Certification 


.134 




.020 


.236 


.814 


Knowledge 


.944 




.491 


5.769 


.0000* 


Support 


-.047 




-.057 


^.699 


.486 


School T\ pc 


-1.311 




-.099 


-1.177 


.242 



Note: * p<.05 



In the first model the variables certification, school type, knowledge of 
developmentally appropriate curriculum and instruction, and perceptions of support were 
forced into the equation. As shown in Table 1 1 these variables accounted for an R square 
of .266, or 27% of the variance in professional teaching efficacy. The F value was 
significant at the .05 level. Therefore, there was a relationship between professional 
teaching efficacy and this model with the predictor variables of certification, school type, 
knowledge, and support. Knowledge was the only predictor variable that was a 
significant contributor to the regression equation at the .05 level (p=.0O00). However this 
model did not account for any more of the variance in professional teaching efficacy than 
the model in which certification was left out of the equation. 

Data in Table 12 show the results of the statistical treatment of professional teaching 
efficacy for junior high teachers with secondary certification. 
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Table 12 

Summan^ of the Rctzrcssion Anah sis for Professional Teaching Efficacy with 
Knowledge and Suppc^rt for Junior High Teachers with Secondary Certification 







R 
.387 


.150 


F 

3X176 


.059 


df 
35 


Predictors 


B 




beta 


I 




SigT 


Knowledge 


.743 




.388 


2.365 




.024* 


Suppc^rt 


-.002 




-.W2 


-.018 




.986 



Note: * p<.05 



The second model for professional teaching efficacy selected only teachers with 
secondary certification in junior high schools and forced the following variables into the 
equation: knowledge of developmentally appropriate curriculum and instruction, and 
perceptions of support. As shown in Table 12 these variables accounted for an R square 
of .150, or 15% of the variance in professional teaching efficacy. The F value was not 
significant at the .05 level. Therefore, there was no relationship between professional 
teaching efficacy and this model with the predictor variables of knowledge, and support 
for junior high teachers with secondary certification. Knowledge was the only predictor 
variable that was a significant contributor to the regression equation at the .05 level 
(p=.024). 

Data in Table 13 indicate the results of the statistical treatment of professional 
teaching efficacy for middle school teachers with elementary certification. 



Table 13 

A Summar\' of Rcarcssion Analysis for Professional Teaching Efficacy with Knowledge 
and Support for Middle SchcxM Teachers with Elcmcntar\' Certification 







R 

.450 


Rscj, 
.202 


F 
2.535 


Siu. F 
.104 


df 
20 


Predictors 


B 




beta 


I 




SifzT 


Knowledge 


.871 




.450 






.036* 


Support 


.012 




.018 


.091 




.929 



In the third model for professional teaching efficacy only teachers with elementary 
certification in middle schools were selected and the variables, knowledge of 
developmentally appropriate curriculum and instruction, and perceptions of support, were 
forced into the equation. As shown in Table 13 these variables accounted for an R square 
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of .202, or 20% of the variance in professional teaching efficacy. The F value was not 
significant at the ,05 level Therefore, there was no relationship between professional 
teaching efficacy and this model with the predictor variables of knowledge and support 
for middle school teachers with elementary certification. Knowledge was the only 
predictor variable that was a significant contributor to the regression equation at the .05 
level (p=.036). 

Data in Table 14 present the results of the statistical treatment of professional 
teaching efficacy for middle school teachers with secondary certification. 



Table 14 

Summan- of the Regression Analysis for Proressional Teaching Efficac\' with 
Knowied^e and Support for Middle Schcx^l Teachers with Secondary' Certification 







R 

.574 


.330 


F 

6.401 


Si£.F 
.005 


26 


Predictors 


B 




beta 


1 




SiyT 


Knowledge 


1.34() 




.594 


3.430 




.002* 


Support 


-.071 




-.059 


-.341 




.736 



Note: * p<.05 



The fourth and final model for professional teaching efficacy selected only teachers 
with secondary certification in middle schools and forced the following variables into the 
equation: knowledge of developmentally appropriate curriculum and instruction, and 
perceptions of support. As shown in Table 14 these variables accounted for an R square 
of .330, or 33% of the variance in professional teaching efficacy. The F value of 6.401 
was significant at the .05 level. Therefore, there was a relationship between professional 
teaching efficacy and the predictor variables of knowledge, and support for middle school 
teachers with secondary certification. Knowledge was the only variable that was a 
significant contributor to the regression equation at the .05 level (p=:,002). 

No other types of certification were included in the models for the dependent 
variable professional teaching efficacy because of insufficient sample size. 

Suimnarv 

A total of six hypotheses were tested in this study. The analyses of the t-tests and 
regression equations led to five significant conclusions concerning personal and 
professional teaching efficacy. 

-The level of professional teaching efficacy was significantly higher for middle 
school science teachers than it was for junior high science teachers. The middle school 
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teachers had a stronger belief that despite external factors teachers could make a 
difference in student learning. 

—The knowledge of developmentally appropriate curriculum and instruction was 
significantly higher for middle school science teachers than for junior high science 
teachers. Science teachers in the middle schools had a greater understanding of the 
curriculum and instructional strategies that are most appropriate for adolescent students. 

—School organization, certification type, perceptions of support, and knowledge of 
developmentally appropriate curriculum and instruction are negligible predictors (5%) of 
personal efficacy. 

-When school organization, certification type, perceptions of support, and 
knowledge of developmentally appropriate curriculum and instruction are forced into the 
regression equation 26% of the variance in professional science teaching efficacy can be 
explained, with the best predictor, knowledge of developmentally appropriate curriculum 
and instruction accounting for 25% of this variance. 

—When type of school organization and type of certification were controlled for, 
knowledge of developmentally appropriate curriculum and instruction was the best 
predicator of professional science teaching efficacy for both middle and junior high 
science teachers with secondary certification and for middle school science teachers with 
elementary certification. The sample size was insufficient for analysis of junior high 
science teachers with elementary certification. 

Co pxlusions and Discussion 

The results of this study and the conclusions reached appeared to provide some 
answers to questions raised by other researchers concerned with the levels of personal 
and professional teaching efficacy toward the teaching of science in the middle grades. 
In addition, this study seemed to provide some background into variables that may 
influence the levels of personal and professional teacher efficacy for middle level science 
teachers. 

The data examined in this study revealed that there was no significant difference in 
either the levels of personal efficacy or the perceptions of support when comparing 
middle and junior high science teachers. Although the middle school science teachers 
had higher perceptions of support than junior high teachers, this difference was not 
significant at the .05 level. 

The data analyzed concerning personal efficacy revealed that there was no 
significant difference in the personal efficacy scores in the two organizationally different 
settings. This data v;ould appear to concur with findings of Ashton & Webb (1986) in 
which middle school teachers, while not significantly different statistically, had higher 
mean scores on personal efficacy. 

CO 



When professional teaching efficacy was examined, the data from this study showed 
that middle sjchool teachers were significantly higher than junior high teachers in their 
level of professional teaching efficacy and knowledge of developmental] y appropriate 
curriculum and instruction. This higher level of professior^al efficacy for teachers with 
less experience was consistent with research by Dembo & viibson (1985). 

The significantly higher knowledge of the middle school teachers would appear to 
indicate that at least a portion of this knowledge was obtained through experience with 
these programs in the schools. Since the organizational structure of the middle schools 
was defined in this study as one in which more of these types of programs are being 
implemented, a stronger knowledge of these programs would be expected. 

There was a strong relationship between the professional efficacy of teachers and 
their knowledge of developmentally appropriate curriculum and instruction. Knowledge 
proved to be a significant predictor of professional efficacy. This relationship was also 
significant when teachers were considered within each type of school setting. This 
relationship appeared to support the research indicating that teachers need to have 
specific knowledge of factors related to teaching science at the middle school level 
(Blosscn 1983; Greenbowe et al.. 1992; Hurd, 1981; NSTA, 1986; and Wright & Nassan 
1991 ). These data would tend to affirm the popular belief that obtaining a knowledge of 
appropriate types of curriculum and instructional strategies that apply specifically for this 
age level may enhance and maintain teachers' perceptions of professional effectiveness. 

Next, when certification was examined in relationship to both personal and 
professional teaching efficacy, it was shown that this factor had little or no effect on the 
efficacy of teachers. Furthermore, there appeared to be nc indication, according to their 
type of certification, that either group of teachers received training specific to this grade 
level. However, the very nature of their certification (K-8 or 7-12) implied some training 
for this level of teaching. 

In summary, this study clearly showed that for middle school teachers the level of 
support they received appeared to affect the level of personal efficacy. Knowledge of 
developmentally appropriate cuniculum and instruction was shown to have a strong 
relationship with professional teaching efficacy. 

Implications 

This study revealed several outcomes that offer implications for science education, 
teacher education institutions and for providing inservice to r;:ddle level teachers. 
Initially, this study lends support to the literature that suggests that teaching science at the 
middle school level is facilitated by a knowledge base that is specific to the needs of 
adolescents. Therefore, this study suggests the need for science teachers in middle level 
education to have specific knowledge of students, curriculum and instructional methods. 
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This finding may prove valuable to teacher education institutions as they prepare teachers 
for work at the middle grades level. Moreover, the results support advocates who stress 
that specific training should be necessary for these teachers as it is for elementary and 
secondary teachers. Therefore, it appears that teacher preparation programs that are 
focused on preparing middle school teachers who have a greater knowledge of 
adolescents and appropriate curriculum and instructional methods should increase the 
professional efficacy of those teachers. Lastly, the positive relationship between 
professional teaching efficacy and knowledge of developmental ly appropriate curriculum 
and instruction suggests possible approaches to the problem of declining professional 
efficacy that occurs as teachers become more experienced. This research would suggest 
the need for programs designed specifically to address the problem of declining 
professional efficacy. According to the results of this research, inservice programs which 
provide middle school teachers with strategies and experiences for implementing 
curriculum designed for adolescents should be effective in enhancing and maintaining the 
efficacy of experienced teachers. Therefore, within the limitations of this study, the 
findings indicate that education specific to the developmental needs of middle level 
students is warranted and crucial for both preservice and inservice teachers. 

Recommendations for Further Research 

A careful analysis of this study indicated that several areas need further 
investigation. As with all new knowledge, research requires replication prior to being 
accepted. Of prime consideration in this study was the sample used. Because this study 
included only seventh and eighth grade science teachers in the state of Ohio, it would 
seem wise and prudent to replicate this study in other states to determine whether the 
results are consistent with this study. Since this study included a small sample of 
teachers beginning their teaching careers and no teachers with just middle school 
certification, replicating this study with another sample of teachers, which controls for 
experience level and type of certification, seems appropriate. 

As reliability and validity assessment is a continuing process, further research should 
enhance the ability of the instruments to accurately measure each construct. Future 
studies should include reliability assessment for each population used and efforts should 
be made to further validate the instruments. 

It seems advantageous to have future research focus on the relationships between 
personal and professional efficacy and other variables. Although support did not prove to 
be a major factor in this study, the inconsistency of findings in this study and with other 
research would indicate that this area should be investigated further. Examining the 
effects of support from a variety of sources within education, such as colleagues, 
administrators, and parents, may prove beneficial. 
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Also the strong relationship established in this research between professional 
teaching efficacy and knowledge of developmentally appropriate curriculum and 
instruction would indicate several areas which it may be advantageous to investigate. 
Research into the influence of years of teaching experience as part of the relationship 
between prefer sional teaching efficacy and knowledge of developmentally appropriate 
curriculum may provide additional insight. 

In this study, the knowledge of developmentally appropriate curriculum and 
instruction pertained to middle level education in general. Therefore, it may be 
advantageous to examine the effects of knowledge specific to the teaching of science. 

Finally, the part that knowledge of developmentally appropriate curriculum and 
instruction plays in the teachers' level of efficacy remains a concern, as it may not be 
restricted to science but to teaching at this level in general. Therefore, further research 
should consider whether this knowledge is related to actual implementation of 
developmentally appropriate curriculum and instructional strategies throughout middle 
level education. 



ERIC 



23 



REFERENCES 



Alexander, W. M,. & George, P. S. (1981). The exem plary middle school . Fort Worth. 
TX: Holt, Rinehart & Winston. 

Ashton, P.T. (1984). Teacher efficacy: A motivational paradigm for effective teacher 
education. Journal of Teacher Education , 35, 28-32. 

Ashton, P. T., & Webb, R. (1986). Making a difference: Teachers' sense of efficacy and 
student Achievement . New York: Longman. 

Bandura, A. (1982). Self eiTicacy mechanism in human agency. American 
Psychologist, 37, 122-147. 

Blase, J. J. ( 1990). Some negative effects of principals' control-oriented and protective 
political behavior. American Educational Research Journal , 27, 727-753. 

Blosser, P. E. (1983). What research says: Teaching science to middle school students. 
School Science and f tr.thematics . 83, 694-702. 

Cunningham, C. H., & Blankenship, J. W. (1979), Preservice elementary science 
teachers' self concerns. Journal of Research in Science Teaching , 16, 419-425. 

Czemiak, C. M. (1989). An investigation of the relationships among science teaching 
anxiety, self-efficacy, teacher education variables, and instructional strategies, 
Unpublished doctoral dissertation. The Ohio State University, Columbus, OH. 

Czemiak, C, & Sehriver, M. (1991). A study of science teaching efficacy using 

qualitative and quantitative research methods. Paper presented at the annual meeting 
of the Mid- Western Educational Research Association, Chicago* IL. 

Dembo, M. H., & Gibson, S. (1985). Teachers* sense of efficacy: An important factor in 
school improvennent. The Elementary School Journal . 86, 173-184. 

Denham, C. H., & Michael, J. J. (1981). Teacher sense of efficacy: A definition of the 
construct and a model for further research. Educational Research Quartedy , 6, 29- 
33, 

Education Commission of the States. (1983). Action for excellence: A comprehensive 
plan to improve our nation's schools . Task Force on Education for Economic 
Growth: Washington, DC. 

Fuller, B., Wood, K., Rapoport, T., & Donibusch, S. M. (1982). The organizational 
context of individual efficacy. Review of Educational Research , 52. 7-30. 

Greenbowe, T. J., Mason, C. L., & Saigo, B. W. (1992). Presidential awardees as 
instructional mentors for middle level science teachers: A summer institute and 
beyond. Paper presented at the annual meeting of the National Association for 
Research in Science Teaching, Boston, MA. 

Haury, D. L. (1986). Fostering a sense of personal efficacy in science among elementary 
school teachers. Paper presented at the annual meeting of the Association for the 
Education of Teachers in Science, San Francisco, CA, 

Hazen, R. M., & Trefil, J. (1991). Science matters . New York: Doubleday. 



ERIC 



24 



Hurd, R D. ( 1981). The status of middle school and junior high school science, Volume 
II; Technical report. Washington, DC: National Science Foundation. (ERIC 
Document Reproduction Service No. ED 214779) 

Koballa, T. R., & Crawley,F. E. (1985). The influence of attitude on science teaching 
and learning. School Science and Mathematics , 85, 222-232. 

Kindred, L. W., Wolotkiewicz, R. J., Mickclson, J. M., & Coplein, L. E. (1981 ). The 
middle school curriculum: A practitioner's handbook . Boston: Allyn and Bacon. 

Midgley, C, Feldlaufer, H., & Eccles, J. S. (1989). Change in teacher efficacy and 
student self- and task-related beliefs in mathematics during the transition to junior 
high school. Journal of Educational Psychology , 81 , 247-258. 

National Commission on Excellence in Education. (1?>83). A Nation at risk: The 
imperative for school reform . Washington, DC : Author 

Newmann, F. M., Rutter, R. A., & Smith, M. S. (1989). Organizational factors that 
affect school sense of efficacy, community, and expectations. Sociology of 
F^ucation . 62, 221-238. 

Poole, M. B, G., Okeafor, K., & Sloan, E. C. (1989). Teachers' interactions, personal 
efficacy and change implementation. Paper presented at the annual meeting of the 
American Educational Research Association, San Francisco, CA. 

Riggs, I. M., & Enochs, L. G. (1990) Toward the development of an elementary 
teacher*s science teaching efficacy belief instrument. Science Education , 74, 625- 
637. 

Rubeck , M, L., & Enochs, L. G. (1991). A path analytical model of variables that 
influence science and chemistry teaching self-efficacy and outcome expectancy in 
middle school science teachers. Paper presented at the annual meeting of the 
National Association of Research in Science Teaching, Lake Geneva, WI. 

Rutherford, F. J., &Ahlgren, A. (1990). Science for all Americans . . evv York: Oxford 
University Press. 

Schmuck, R. A. (1982). The school organization and classroom interaction, once again: 
School climate. Paper presented at the annual meeting of the American Educational 
Research Association, New York. 

Shor, I. ( 1986). Equality is excellence: Transforming teacher education and leaniing 
process. In M. Okazawa-Rey, J. Anderson & R. Traver (eds.). Teachers teaching and 
education (pp. 183-203). Cambridge, MA: Harvard Educational Review. 

Twentieth Century Fund Task Force. (1983). M aking the grade . Washington, DC: 
author. 

Wiles, J. W. & Bondi, J. W. (1986). Making middle schools work . Alexandria, Va: 
Association for Supervision and Curriculum Development. 

Wiles, J. & Bondi, J. (1981). The essential middle school . Columbus, Ohio: Merrill. 

Wright , E. L. & Nassar, I. (1991). An Assessment of Factors related to the attrition and 
retention of science and mathematics teachers in Kansas. Paper presented at the 
annual meeting of the National Association of Research in Science Teaching, Lake 
Geneva, WI. 



erJc 



25 



